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[^eiS^Es] 670605-1691716 

449-845 

g°j ai 4=xie ^aai 952 ei xi ^ttEtm4&x\om^. 401 

§ 50 4S 

[^3] KR 

^51 S X1I4222J CHI 5\2i &0| iSSUQ. CH £| oj 

^□l^§1 S2i (ej) 

[^Igf^S] 20 S 29,000 2! 

[3f6HaS] 13 £ 13,000 8! 

0 a 0 si 

[aja^^S] O S" 0 SI 

42,000 S 

[§¥AHf|] 1. fiSf/H-aA||Al(SEe)_1S 
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^^^r ^-f- «c V ^* £H tiV^oll 3-g-<5H *3\% %.X\ ^5)9] 7^ 

*Kr ^ ^7) ^ «i^fl 3}-^-g- C-flolE^ ^oj-^ ^ Hi^fl cflolBll- «1 

Zj-O} ^ofl o]7>5r>^ cflolB] ^-71 sj-^-g- °1 B-| #^32f ^ 

^ Sfcfc-g- CflolB] #^ A>olo]] tiV^ Aljro] V}3f-JL t ifr i$6\] cfl^V c|] 

olE^o] c^o. ^ofl tfl^ ogAj. dlolE^ #^ Afolofl ^ ^ o_ A}Jr ^ 

£ 3 

LCD, SH*}^, 7]&£<&, Vc om 
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^ 5.*} #*| t ^ 3.*} ^ ^x} ^ ^ {LIQUID CRYSTAL DISPLAY AND 

APPARATUS AND METHOD OF DRIVING LIQUID CRYSTAL DISPLAY} 

£ l^r £ tr ^*HH 4^ S*l 7ll\§;£°14. 

5L 3^ ^ t^S] t> ^ AH ofl ^ 5.^1 -cflolEl 7-^2) WSPl^. 

£ 4 ^ a. igj-Tgcq *v ofl °fl 4€- 3E*1 El-ol^^olrf. at 

5L 6£- ?r ^dflofl n^s. o]^ 711 °1B «<HJ^ ^ =8-^1^ ^ El-olnj 

[^21 s.^] 

[«V^ol ^*Vb 7l^O> * ZL ^^ol ^5fl7l#] 

<7> ^x$°. ofl^ ^ f 6fl^ K x\ #2\9i\ ^ *J « 0 V«H Tjolcf. 

<8> ^ 5*1 ^(liquid crystal display, LCD)b ^ ^ ^-f- ^ 

«1€ ^ 5*1^:4 zl A>o]oil #01 (dielectric anisotropy)^- #b 

-fr i^-*r^. ¥■ 3l^H <?17>SH ojrt^^on ^sKa, °1 ^31^ ^l7l« 2^ 

*H -f-4*}b ^ ^3r#* s^f-O-^Mi ^*yb sHM- °ibcf. 3^ *l^°r *3 
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Hefloj^S., tfligs., 5£^r HB^S. W ^ cflolB] ^<y-^ aV^Um 

tf. oj^Tll C-flolE] ^oj-o^ ^ o. tiV^A]^ nfl, ^ti] #ol7l ^ *H ^-g- ^ 

y o v ^ (common voltage modulation method)^ c>l-g-^cf. -^-f- ^-f- ^l^* <U 

^ EL7]3- .H^Rr °\^\?\ ^* ^Hl ^^^a7l£ £ 

c-floiE^ #01^ ^014. 

^ 5tei°ll H7l^ a]?}^ ^ ^AH] c-HojE-1 ^oj-o] ol - 

# #S "<H]£r £H l&^|Sr 3-8-*>*l ^*Vcf. 
<11> 5}<?1 til^^ ^ Cf^- Al^tflofl c-flojEi &<#°) o]7>£l Jl ^ JEE^V OH 

£3^2] ^ ^H-S ^-f- ^ «<H^ ^ $X^. °1 ^4- 41 £ *)H^-3L^f 

7U>£l$i^7> # 4^ ^7l7> C^olEl ^^^-ofl ZL ^ C-fl o] E| 7> S.^ *V ^°fl °> 

o]7l-^cf. ZLEiM- CllolE^ ^^^-1- 7i*l*l 2±JL V}S. 9l 
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2] #*HHtt 5*1 ^ ZrA^A ^7] nfl^-°fl (flicker) 

^ JE^l 1:^1 3711 feofl 21^1 3LX\ tH^^ o) B-] *V SAl ^ ^^-o] u} 

<13> 7l#3 olEi*V ^]*}-8r *M*>7l 3*°-3. f ^§-f- 

<is> a. Mj-^o} ^11- ol^7l ^t!r ^HJ^r TllolH^^ dHEl^Hl zfz]- <g^^ oiji «g 

1 ^Efls. yfll^ x#*Hr ^ fi^i #*i» ^*>^ #*H4. ,^-71 ^ 

4^ 3is ^ #71 n& fv<3# *\)°] 

*fl^H=- TllS ^-y-* HH&I #7l ^ofl ^SKr ^o]E^ / 

ZLElJl #7l <3# dlolE^l- #7l C^olE-1 ^-fofl °J ^ ^> Jl #7l <3# ^ ^1 ^o]s. ^ 

*fl<H ^ISl" #?1 cflo]Ei ^-^-^-ofl oj^*>^ Aljr ^H-«l- S^t}-. #71 tllolEi 

1 ^ ^71 #71 1-^ «1^H J^-g- ^He) #71 ^ 2}-^^- Cflol 

^^°> #7l Sj-i^l ^HB}. 5E*V #71 #7l «i*il s\-±.-%- ^)o)B] ^ 

-^-71 ^ ^ sj.^ dioiE^ ^<y-^i tiicfls. s->^ tiv^i aijlsi- ^7] 

2) ^MHl OfHl- 371 7 > cfe.^1 ^^fl^lJl #71 3Mioi| ^7>5l^ ^ i^>Jl ^Cf. 

^Hl^, a o V 7 1 ^1^1 #7l ^ ^ Sj-i-g- C-lHEi ^^ji}. ^.7] ^ tH 

^ 51-^-g- C-flolEl ^<y-Sl #S A>oHl ^-71 ^1^51 W>^JL ( *V *Jofl cfl*V <^A o l- ^ 

o] E ^ Cf^- CH^V <^^- C-ilolE^ #^ A>oHl AV 7 ] ^ ^^-o) 
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<16> #71 ^ ^71 tiV^ Aljro} ^#^1} 1/2 ^ ^7} i^lJL, #7l 

<17> «V^^| ^ ^Jofl ttj--g. 6B^g S a] #*1^ ^ ^Bfl^ 2}-^, #7l 5* 

#Jl-& ^l^Rr 4^r^ ?IMB-$d3|- c-flolE^, TflS ^*Rf 31 2 

O.S.Ai C-flolE^ ^g^f , #71 C-lHEi ^JfOf) XMH^, ZLSlJL #7l ^ 

# cflolE-l» #71 cflolB) ^Jfofl oj^^ji #71 e§# cfloltlfil aflo^ fl^ *1H ^ 

A oM Cflol^ #71 ^ TflolB^-^l °j7HRr #Jl ^H^-# ^7l 

^ ^ TflolH^-^ 1-^ HM^^l &i=. ^ 2^% ] 4l7>2l- ^ 

cflolE^ofl ^^^H 91^ *fr*r ^H4J 4i7V» 

<18> I£*V #7l «i*f| ^^o 1 4i^Vsq- #7l ^ ^ 4i7>^ ^ ol^o] 

£U, #71 cflolBl ^ cflolEl £<&3\- ^ S^-g- r-flolE^ 

<19> #7l X1H ^IJL^r #^ 23R1 ^7}% ^^Al7l^ 2^ ^ #3l<4 # 

71 ^ 2$^ 27fl- ^p-f-Ai 71 ^12 2$Hi ^ #Ji-l- d) i^-tbcf. nJ-eM ^-71 

#51 ^H-T"^ 2$H1 i^>Sq- #7l ^ 2^1 ^Hl #71 aft 1 2^ 

^ ^l^Sq- #7l 7\}2 2^R1 ^ #Jl# UlcflS. 0}7>*Kr ti>5J-^>t}. 

<20> .S. i£ S^joll d|3 5*1 #*1^ ^BflS Ull^Sl^ ^O.^ d^7>> 

* ^ ^"71 Shi: ^ 1-^ «i^fl ^ofl <£^5\o] ol^ ^^1 ^ 1 711 

#7l sl-i ^ ^ «1*11 5V^1 ^^£]<H 4^r^l ^12 TflolB^l, ^"7l sj-^^l ^ 

91^ C^olEl^, 312- A^Aj^ 7,1^ ^oj- AlJ^Jf, #71 ^1 Tllol 
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H#4| S^sH <#7] #^ «}*fl 5}-^^ ^7>» ^11 tIMb #7l ^12 

TlM^dl o^^H ^7) ^ sj-^^l i^^l i4t ^^Rr *fl2 TflolB ^S^f, ^7) 

cflolE^ofl o]7]-7jRr cflolEi Zl^JL #7] ^H^l" #7l HH E| ^Jfofl <ga^ 

^ ^1 CllolE^ W #7} no]z\ ^g^ofl <^*Rr ^1 

JL ^H^l" °^7}^ ^ ^ sM^ofl <g^^ ^1 ^ *fl 2 TflolH^d^ 1 ^ ^7}^- 

91 <#7] ^1 ^ z)}2 TllolB zl-z]- TflolB ^]7l-^:o> o^^} ^ 

^7>1- €^^1^14. ^"71 t-lHEi ^g-^fe #7l 1-^ 5Mi<q i^^l ^>7]- lg 

^r^H ^"71 J^-§- ^-71 ^ ^*fl 3>}-^ ^ 

^ ±.7\7\ ^^\<>\ ^<L> ^"71 ^ Sl-i-g- c-floiEil- #3^4. . : 

£ ^HHH, -8-71 »^ ^7} ^ *I*fl sMi^r °1^-<H ^o^*V ^olE-1 

°H, -8-71 el] o] ^ ^ ^ gj.^ ^oj-jjj. ^ g).^ o] ^ ' 

^°*M- if-W. ^71 r-llolEi 1 -71 ^<L> #7l wi^fl S^-g- c-flolE^ # 

<y-3f A oM ^ «i^fl 3MEl» »1^> ^7) 917}^. #7] *1H ^IJl^ 

^"71 ^ 3\-±-%r &<&3\- ^-7} ^ ^fl ^-§- wVtflS. 

^ ^^i ^l^^l- a o V 7 | t -,)olE^| ^<y-Sl ^-A^ofl xtJ-El- a7 l7> s^l] ^^flxlZL ^>7l ^^1 ^7>Sl 
^ ^-f" ^^-i". 5L^>31 SUCK ^ ^^3^1^, Alj: ^7) ^-g- c-ii 

olEl ^oj-o^ ^^3^. AJ. 7 ] ^ ^ ^jolEi ^<y-ol A>oHl ^-71 til^ ^ 

1- W>^J1, t!: tfl^ ^o]E^ ^^js). ^ sjcfl tfl*!. cgAl- c-HolE^ #^ A}oH] Aj- 

71 W ^q-^1 ^Cf. 
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<23> #7] A o V 7] ^IS^l ^^^f 1/2 ^ ^7} ^al, #7l *>3i 

^J:^ ^71 W ^oj-fil ^71^ 2 ^ ^7] ?H 
<24> i^o] ^. ^EflS Wfl^^ ^-^^ 3^* if-*Kr <^ &X\ 

^*r^r ^"14. Aj- 7 ] ^ ^ o. ^ wi^fl SMi-fr c^oIe^ ^ xjjr ^ ^ # 

^*Hr #31, A oM ti Jr£ ^IJl^ ^Bfl« #31, ^ Sj-^-g- <3>£ c-flolEi* 

#31, zis^ji aj-71 ^-f- ^<g-si xj-Efli- #*|* i^-tvt}-. 

<26> s^oflAi ^ c§oii-§- ^^>7fl M*}7l ^Ml* M-eMia^. 

^^11- ^>tb ^^l tfl^fl^^ ^-J<» #, *h <3^, & 

«-«.oi cf^ &£Kn. « 4^ ^ "w>5. $H» 5^ 

<27> £ l£- iJ-t^ ^ ^Ajofloil 4€- <^ 3.*] 7fl^H<>lji > 3E. 2^ -g- tb 

°H ^ HH^i ^«(500)^ #^-£o)rf. 

<28> £ lofl £A]*1 w>st)- ^-o] ( ^ofl rcj-^. 6R^ S a] ^1 ^ Tfl o] B( t ransmi ss ion 

gate) y o v ^ ofl^ s.X\ axl^r S^^Kliquid crystal panel assembly) (300) 

^ o]6)l o^sl Til o]H (400)^4 ^1^ 7flo]B-^-(750), 7\]°] e ^-(750)^1 ^o] 
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3 ^-§^(500), cflojE^ ^-^(500 W TflS ^^^-(800) =L^JL o|ff alHsHf 

A]Jr ^]o^ «-(600)# 3L*rth=r. 
<29> «2fl^ s_x\sSr 31 (300)^ ^7> 3^5. 1- nfl 4^ £ a] 4lJ:*i(Gi-Gn, Di-D 2 i)4 °1 

^1 tflsf ^3 ^^5- «ti<l^ ^Hr3 s)-^(pixel)# if-tb^f. 

< 3 o> S a1 A]5l^i(Gi-G n) Di-D 2 i)^- :HMH ^IJlO'^a} ^sHr Til 

°lH-^(Gi-G n )^- tfHEi ^l^Rr nfloiE^(Di-D 2 i)# ^tr^r. ^l°lB^(Gi-G n )^ 

^ *3 w o v ^S. ^ sa^-H *1^7> 7i^ sg^^ji ciHEiAiCDi-Dsi)^ tfl^ <g « 0 v^o.S. ^ 

<H ^^3.7} 7^ ^^^cf. 

<31> z| s)-i^r 3*1 ^l^(Gi-G n , D1-D21HI ^€ ^XQ)^- °H1 ^ 

^7l( liquid crystal capacitor)(Ci c ) ^ -fi-*l ^#71 (storage capacitor )(C st )# S-trtr^r. 
^#7l(C st )fe ^-S-ofl ttfSf ^ SZ^f. 

<32> ^3^1 i^(Q)^ *}Jf ^1^(100)^1 Si°-*1, i*}^ -l ;*1H 

^ #*r^r ^ 7flolEA]( Gl _ Gn ) u] c-flolE^CDx-D 2i)°fl 9X<L^, #^ #7}-^ 

^^7l(C lc ) ^ -fr*l ^^7l(C st )<Hl Olcf. 
<33> ofl^ ^^7)(Cl c )^ ^ S^l^dOO)^ 3[± #^(190) -4 ^ aA]^;(200)^ 

(270)^- ^ #7>3. ^ ^ ^(190, 270) A>olo] oj}^ (3) £. -ft-*!*)] j= ^ 7l^tr^f. sj-i 
^(190)£r i*r(Q)°fl W #^r(270)£r ^ S*l#(200)2l ^ofl 

<H SZZL ^-f- #<&(V com )Sr <?]7>«>^cf. £ 2ofl^Sf^ ^ ^ ^^-(270)ol ^ fiA]^ 
(100 H ^^-5. <&SLV) o]a)]ofl^ - ^^-(190, 270)^1 S.^f- JEE^f ^cfl^o.^. ^ 
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<34> ^^ 7l(Cst )^ aAl^(100)<Hl ^7fl^ ^l^(£Al§>^ g^g-)^ # 

^-(190)°1 o]^o]t]^ o] »t7fl^ {IMir ^-S- ^^(V com ) 3*11*1 

<?l7>^t}. ^^7l(C st )^ ^(190)°1 ^<£*fl«- nfl 7 flS. 3)2) 711 

f^sH 0)^-0]^ - 5^cf. 

<35> 4] S All- ^^^>7l ifl^Hfe Zj- §\-± 7 } K^M *r *H <>> *Rr3l , 

^lr *i^(190H tfl-g-^Rr <8«H HL^ ^^9] *J\ ^3(230)* ^-ul^-JLS. 

*1 7}^M. 5. 2°1H q ^E|(230)fe ^ ^1.^(200)^ *fl^ ^^H £1*1 ^ °t 

^ ^"Sl ^ XAI^QOO)^ S|-db ^(190) ^ IE^r oiEflcHl ^ : cl-. 
<36> ofl^ ^7}!-^ S)-^ *i^-(190)3l- ^ #^-(270)01 ^*Rr ^71^ ^sHl irfel- H *; 

afl<i-g- ti^ji olofl t^e}- oh^^O)^- ^ sa^-ol ^S^t*. o]^ &$t$r 

S^ClOO, 200H1 ^€ ^^K£^l^l SM-H ^51 ^sj-g- q-El-\+t^. ; 

<37> 7)12: ^<y- ^«.( 800 )^ <5«^ ^Al ^1^ ^£54- M-^o} ^^( + ), (_:) 

^ Tfl^ ^°d-(V+, V-)# ^th=h 
<38> TflolH ^^-(400)^ iL^m 2^1(300)^ TflolB^CGi-Gn)^ 

Ei^ TllolH £r ^^(V on )2l- TllolJE £.2. ^^(Voff)^ ifOS °1^*1 71HH TlM 

H^(G!-G n )^l *!7>3:4. 

<39> z\)o)b\ ^^.«.(500)^ Tfl °}^( 750)^1 5a°-^ TllS ^-^-(800)3. 

^]°) Tils *l°g-(V+, V-)^- ^€H*H Ais^i 7HolH^-(750)^l S- 3 

<H1 SLAlt!- 3*^, cflolEi ^«.(500)^ x>3jls <^^€ ^1HB 31*1^(501), ^ *1 ^l^S. 
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=L #^71(502) ^ #^ »W503)* JE^-tb^-. A l5LJE efl^l^E^ (501)^ %;% ^3](503)^ ^1 
5. ^^-^-(600)^ 9X3- D/A ^^-71(502)^ 7\}2l ^^^-(800)^- 

< 40 > ^ ?1HH^(750)^ 2:^^1(300)^ 3Me1*1(Di-D 21 )£| ^ 

^ sfl^- ^H^CDH^H #^ #7}* if-tbcf. 

<4i> 1-^ cflolE^CDi, D 3 , D 5( ... D 2 i-i)^ #3 ^7>7> flfe #^ e 

^l^EUTi, T 3 ,... ( T 2 i-i) ^- ^ 3l 0 l^(D 2 , D 4 , D 6 , ... D 21 H #^ #*>7> ^ 

3<H 5U^r ^ H^^^B-KT 2> T 4 , .... T 2 i)3 ^ ^7>^ ^-g; o]^o] a^s. 

$JU, 1-^ H^l^BKTi, T 3 ,..., T 21 _i)^ *1H ^7>fi} ^ Hi^fl H^^liBKT 2) T 4> 

.... T 21 )£] ^7>^ A-]^ CfS. Aljr, c^ll- S.^ A-^ ^Tflofl ^TT ^lSS.^l7> ^ 

<42> aJa^o^ Zj- JE^l-^E-KTr-T^)^ 3.^ S^^l^^o]^]^ 2.^ 

<43> Ajjr ^H^-(600)^r TflolH ^Jf(400), rSfto]j% ^^-(500) ^ 7lMH^-(750) f- 

^ ^WHr ^l^H ^*H, 4 Sfl^Hr ^§^-(400), 31 

^§-¥-(500) ^ 7flolB^-(750)<Hl 

<45> AjJ: ^^«.( 60 0)fe <2}Jf <2} ZL5flSj ^H^K-E^M ^)£^Ei RGB °J 4 V ^(R, G, 

B) * 0)0} >J|<H*>fe- ^ *fl°1 Ajjr, ofl* ^3] ^71 ^]^(V sync )^ ^ ^71 

^lJL(H sync ), n|| 6] #s.(MCLK), cfloiE) ^H^- aijt( DE) ^-g- afl^fecK Ajj: *HJjL 
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(600)^ *IH 7}3^S. A}°)^ ^ ^ls(CONTl), cflol e| tIH ^1Jl(C0NT2), & 

o] ^ <03l(DS1, DS2) ^ ^-f- ^(Vco,,,) ^ ^(R, G, B)» ^ 

S^l(300)^ ^ S^l ^7fl ^tlr -f , tHo]e ^ Ai^(CONTl)!- Tflo] 

B ^-§-^-(400)3. ifl^vflji cflo]Ei Ai3:(C0NT2)<2}- ^Ej^ ^ ^IJUR 1 , G' , B')^ 

^1 ^Jf(500)3. ^j±v}H, cflojEl #em A1JKDS1, DS2)^ ^ ?IM ^(750)5., 
(Vcom)^ 2^1(300)5 ^iL\fl£f. 
<46> TllolH ^l^(CONTl)^ TllolB ^^(TllolH ^ ^#)£l #^ 

^ ^71 A]^- AlJL(STV),. TlHJE £r €^ #3 A l 7l» *lH *Hr 7fl°lB>:#-ij- ^l^(CPV) 

^ 711 o] h ^ ^-§r tb^ #^ <*H°l-t ^l^(OE) ^ £^4. s 

<47> cflolE-l *]H ^1^(C0NT2)^ *\}°]&\(R> , G\ B')sl °m ^ ^ 7 J. 

Al^- ^ls(STH)^ dHE^tDi^iHl ^11^- ^H^ ^H^sHr S£ ^lJl(LOAD), ^-f- 

^^(Vcom)^ ^ cJ H°l^ €^1 CH*V DflolEl ^--a- #^ 

c-llolE^ ^l<y-o] ^»o]e1- tiV^Al tiV^ a]s:(RVS) ^ #^ ^IJL(HCLK) 

<48> Aljr ^1H-«(600)<=H17.-1 ^-g- ^«y(V com )^r efl^i AlHEi(£Al^>xl 7^ ^ 

^ efl'tS. ^€ ^ 2^*11 (300 H ^€4. £ 4€- *UHH irf STg A}jr 

^<H-¥-(600)^^ ^ ^°J-(V com )* ^*>*1 ^ZL, #<y- ^^^-(^Al^l o>-g-) 

oilAi ai^ ^ih^(6oo)^e.^ av^i a]^( RV s) 715:^^ ^-f- ^«y-(v com )-i- ^tl-th 
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<49> c-flojEi ^^f(500)^r *\}°] -tlJl(C0NT2)°ll rcfej- A]jr *\]o] Jf( 600)5.-?- &\ «i 

<50> TflolB ^^(400)fe *1J< ^H-T-(600)S.^-Blsl TflojE *1H ^(CONTlH 4^ ^1 °1 

H -fr ^(Von)^- 7BolH^(Gi-G n ).<fl ^17>*M oi 7flolS^(Gi-G n )^l i^H 1 ^V(Q) 

<51> f,}^ 7flolE^( Gl -G n )6ll TllolB £r #<y-(V on )°l ^7>Slo1 ofl $ ^Sj ^fl ^ 

i^>(Q)7> ^ ^f-^M 7l?V-g- "1H" "1 ^ ^7l (horizontal period)"^ e}-jl 

*M ^ *7l >0JL(Hsync), dM^i ^oflo]^- ^Jl(DE), tIMH #^-(CPV)^ *.^7l^ ^-<U 
f], /Ji ^H^f (600)7> & £\}o]b\ ^ifl Aijr(DSl, DS2) ^ 
H^^l^BKTi, T 3 ,..., T2i-i)°fl Sl7}£lfe DSl^ A o v ^l- uizfl'gS. *>J1 ^ «i^fl H€ 

^1^e^(T 2 , T 4( .... T 21 H 917}S\^ DS2S] ^Efll- ^eflifs H^l^B)(Ti, . 

T 3 T 21 _i)^l € £3<H ^ g?q c-11o]e^(D 1; D 3 , .... D 2 i-i)<Hl Sfl^ dH^i a]j£7} 

^€4. H * DSl^ ^IJl ^-Bfll- ^efl^SJ *H *^ H^liBKTi, T 3 T 2 i-i 

)♦ €-2-H>M 71^7, ^-Ajoil DS 2^ Ais #Efl» ^efllSS ^-^^ €^tb 3*1 

3 ^ ^ H3NiEi(T 2( T 4 , .... T 2 i) «1| <?!^€ ^ nflo}E^(D 2l D 4 , .... D21) 

<52> cflolel^(Di-D2i)^ ^€ 3HE1 i^R 1 4l7>(Q)» ^-*fl «fl^ Si 
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<53> tb ^ ^7] ^-oV 1-^ sj-^ ^ Sj-^ofl W^o} o] Ei A]JL# -g- 

<54> ole^ « 0 Vaio.S., & 5. ell ^( frame) £.€- 7flolH-{d(Gi-G n )^ tfl^H *HlS. tIMb 

£ ^^(Von)^- S.^- s[±.o\] tf] o] E-) °]7>th}. 

<55> O] 4^^- ^ 3 ^ i 4f *H ^-V) ^A\}-5}7)) -M^tb^-. 

<56> s 4 ^ i^rgo} ^ ^Aloflofl rcf^- on?§ £Al ^*1^ -g-^- BM u j:£°l£K 

<57> <qjjLo] ^sfl^ ^c^«-(£A)^l 8^803.^3 ^|<H^-(600)<H| <g ^ 3 HM^- 

9\ 6 \)°}^: ^15l(DE)^ ^S. ^-Bfl7> "^olnolig, a] 5: *|j<>|Jf ( 6 00)3.-^ ^ ^^ofl tfl^ 

cflolBl(DAl)7> c-flojEi ^«.(500)<H1 ^^1^(501)^11 *>3fl3. 7]^^;. 

ojsq- ^.aH c-flolB)(DAl)S1 ^*Kr #3 41Jl(RVS)7> AlHB 31*1^1 . 

(50lH 7l^^rf. £ 4<Mfe ^1^(RVS)7> "«H»«a nfl cgAj- cJ)o]bJ(DA1)^| - s f 

^(-)olJL, MVtflS. »S.-f"olTg 3=-^ (+)<>] £.3. ^ <g<q cg^V d]olEi(DAl)^| 
^ls(RVS)^ ^7]^ 2 ^ ^71^1 *n^tf. 
<58> a|£e efl^l^EK 501)<>11 eflolEl(DAl)7> 5L?f- ^s(RVS)^ ^1 D/A £ 

«:7l(502)<Hl ^Sj^l, D/A ^^71(502)^ 3^3, #«a-(V+, V-) # ^ 

3 hW503)4| Wtb^-. 

<59> ^ > ^ ^71 Al^J- A1J L ( STV )7> »5:>ol» #Efl7> ^ ^ , <3 # (DAl)^l ^ ^ *1 *Hf 

Ei 1/2 ^ ^71 7} ^lM-^, 711 ^!J-(CPV)7} "S.^-" ^-BllollA^ «^r>ol» ^JL 
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o]o\] ^oiH ^^-(4oo)^ timb^^a timh ^ o d-(v on )* <?i7H!-4. ^ 

v\] ^11 ^H^OO)^ S= ^15l(L0AD)# #^ (503)^1 ^7^}^ ^ o] a] J: 

(DSl)^ ^Efl# »S-f"o]H »*>ol.-5. ti>^-ol x}^ Tfl 750H ^HSrtf. ^ ^ 

7llolH-?-(750)^ H^^I^eKT!, T 3 T2i-i) D J:<=»l H^r^H , #^ ^31(503)5.-?- 

33 #*fl cl)ol^(DAl)7> ^ «}*1| dl^B^CDi, D 3 , . .., D 2 i-iH , £ °j7^c}. 

<60> o]<2l- ^AHl Ajjr *lH^-(600)^ fHl^l cflolE)(DAl)S] ^-^ofl nJ-Tll ^"f- 

^^(Vcon,)^- ^ ^(V cora )£: ^MHl ^H* ^ &4 ^ &<S] 

Aio}cf. £ 4 ofl ogtf cflo]EKDAl)7> ^-^ol^S ^ ^oH Vcoin) ol 7^4. 

<61> n}&H ofl^ £Al^ 2:^1(300)3 Sfl^ ^ 1-^ 2}-^] (-) 

HM^ A]S7> ^ CllolE^(D 1( D 3) D 2 i-i)* **fl <?17>S1^ Zl nfl^ ^ 

^<a-(V coin )^ ^ ^o] <gtf. 

<62> ^ > ^ aj^D dlolEi ^lJL(DAl)7f S^*ll(300H 9l7}S)kr *1^.B 3l*l^Ei 

(501)^ *H= ^ &±*8<$ £}R> c!1o1e^(DA2)1- <^«Hri}. SEth °13- ^Hl ^ 

^l^(RVS)^ AlHB ell^l^EK501)<^l 7l^^rf. 

<63> 1-^ ^^fl CilolE-1 AlJlSl o]7>7> ^^.S) AjSE efl^l ^£1(501)^1 ^ 

Ei(DA2)7V 3-if- ^ dHE-KDA2)^r ^ ^(RVS)^- Qv]] D/A ^€"71(502) 

oil ^^U, D/A ^«:7l(502)^ 3^33 312: ^°J-(V+) ^ (DA2H1 Sfl^Rr Tfl 

^ ^SJ"* ^d^*M #^ ^^(503)^1 
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<64> rf^-, ^l^^-(600)^ S.JE. ^IJlCLOAD)!- #^ *H 3*1(503 HI ^HKr ^ ofl 

6]b1 ^ ^l^(DSl)^ ^-Bfll- «*H»o|)^ Sl^V^ -S^H cflo]El &q ^1J1(DS2)^ 

-tfefl* "SW'-S. tiB*^ ^ 7flolB^(750)^l «?!7>el:4. ZL^l n}^ ^ TlMH 

-^(750)5] ^*fl H^^l^E^Ti, T 3 T 2 i-i)^ € ^ «i*fl H3H^Ei(T 2 , 

T 4> . .., T 21 )7> €£r£|<H, (503)5.^- ^ ^*fl (DA2)7> ^ c-flol 

El^(D 2) D 4 , .... D 21)^11 ^]7l-^4. o]9\. %-X\d\] Aljr ^1^(600)^ 3MEKDA2) 

<65> ob^ g.X\% ^^^1(300)^ ^ sj-^s ^ ^ ^ gj.^^ (+) 

eflolE] Ai^7f ^ tiHE^(D 2 , D 4 , D 21 )^r **fl *]7>sM ^°*KV com ) 

^ 

<66> M- ^Aloflofl^ ( A]Jr «-(600)^r «V^i ^l^(RVS)5l ^Efl7} »}*}| OlolE^ 

(DAI) 2}- ^ cflo]EKDA2)^ ^*1H ^15. Cfs^) *}-JL ^7]^r 2 ^ ^7lS. s> 

^, ^# ^°d-(V com )^ ^ A <M: av^i AlJi(RVS)^ ^JSJ} 1/4 ^7l(S^ 1/2 ^ ^7l) ^ 
^.5.*) Sj-^ofl <?I7}S|^ ^o]E^ >0Jl<4 S^ofl o] 7 ].£) ^ dlo]E^ Al^o] 

^r^^l^l^. °H, i 4^ ^ 01^ H ^ ^-o] tiV^ Ai^(RVS)^ apflfe- 
^olEKDAl)^ ^ >£*fl cllolEl(DA2)^ ^olo]^, ^ ^<y- (Vcom )o) ^o] 
«Vfl*r ^l^^r ^ ^1^-^(600)^1^1 ^iL^r 0]% i$o] <^Aj- c-flojEi A>ol7> ^ . 
<67> t= 5^ wVtgc^ ^ aJaHH 14^ o]^ J) o] E aj-Al 0} ofl^ ^ ^ jfl^Sojji, 

£ 6^: Cf^ ^Al^ofl ,4^ ofl^ ^ojnl^ojcf 
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<68> ^ t 5. 5# %51S. *H, * ^*HH ^ °1^ 7flo]H HH43 5*1 

#*l2Hr 7llolB-¥-(750)# ^-wl*>ji cfl^H, ^ 2^31(300)3 

°<f ^r^l $1*]^: ^ 7fl2] Tfl °1B ^^-(401, 402)1- i^>3. ^Jl 5*1 # 2:^ 31 (300) 

3 ^2; ^Vo]s}i}. 

Ais oi^fji ojfe S-^ sMi^ ^ sfi^ ^M-^l ^H^^l <£^°] 91^. 
^3 ^3Ltt tiV^-S. #<^€-^. °1 si *V ^^1 s}*fl, *^ *1*11 ^ ^*fl sJ-^l 91 

7}S]^ *JJl3 ^]7> AJ711- A-lS C|.= 7ll ^ ^ oluf. 

<71> o]e^ *1 AH] ofl 4^ o]^ TflolH H <^3 5*1 #*1 o] 

<72> £ 6^ -g- ^3 ^Alc^Hl trj-^ o]^ Tfl olE tiJ-Al^l ofl^g ^aI ^jo) ^ Bfolnj 

<73> ol^ ^3 ^7] ^Jl(STV)# ^ 311 711 °1S ^^(401)^ ^ ^ 

(700)^-^3 ^ ^^(Von, v off ) ^ Tins ^ ^^-(v on )* ^ <£*il 7llolB^i(Gi)oll 

#^JL, 3MB*i<^ TflolH ^^(Voff)^ °H, 3l2 7\)o)^ 

(402)£ 31olS ^<a-(V off )* °H1 4^, a3 Tflol e^( Gi )oH 5- 
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€: ifl^J db^(Ql)7> ^ f^H *^ s\-±_2) cflolE) <0^7> Cfl 

^l^^dCDi-D!)* *«fl 

<74> 4^ ^KQl)# **ti ^7l(Cl c l)^- ^^7l(C st l)2] ^^o] 

^11 TlMH ^-g-^(401)Sr ^ ^*fl 7flolH^(Gi)ofl TflolH i= ^^(Voff)* ^7> 

*}al tflAj ^2 7flo]H ^^-(402)7> ^ 7flolB^(G2)<Hl TlHB £r ^°J-(V on ) # ^7>^ 

Cf. o]ofl rcj-ef, ^ wq^fl 7iH^(G 2 H <£;g^ ^o^l ^7}(Q2)7}- 

dl^lB^CDi-D!)* -f-*fl #*fl SM^l *fl^Kr cflolBl ^Jlt ^l7>^Cf. olnfl, ^ 

7llolE^( Gl )c] x,jr ^ ^5j. 7 |. ^ 2 7flo]H ^-¥-(402)^ -g-^ Al^Tfl ^lSL 
3 ^^T-i- ¥ 7jlolH^(G 2 )^ Aljr ^-Bfl ^5^- ^1 TlHB ^JjL^oDofl , 

<75> nfi t}-g-, rfA] *)U TllolH ^Jf(401)olH a}*fl 7flolH^i(G 3 )^-S. tIHh £r 

(V on )-i; ^17V*H, ^ a>^-tb^. 

<76> Ole^ «J-AlO.S o>^n|- 7l lolH^(G 2 n) 0 fl ^ 4) ^*KQ 2 H Cfl o] A]Jr 7 > °]7> 

<77> ^ SgX\d\}<>\ ^-f , t_V ^ S.^ ^*IH if 7 flS] TflolMAiofl *HlS 7fl 

°1H ^ ^I'a-CVon)^: <?l7>«fl6> *}H.£. Tlloje " A] ^(CPV) ^7l 7> £ 4^ 7l]°lH #-Hf ^1 
S. ^7lofl U]§fl #^^-cf. £ 6* iL^, 7fl°lB AjJr( CPV )7> "^>ol»o] S-ofo])^ 

*fll TlHH ^«-( 4 0lHH Sfl^Rr TflolH^ofl TflolH £r ^^(V on )^r Sl7>*|-Jl, TiMS A] 
Jl(CPV)7> »3.-f"<y ^Hl^ ^2 TflolH ^-§-^f(402HH ^ TflolB^oll 7ti°lB ^ 

^ 0 d-(V on )* °17}^. 
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as]-] 

<78> o]^ £0], ^ ^oj- ^ S yJ-Al-g. oj-g-^H t-flolEi >0Jrcq ^ ^-fr AJa]^ ^-f , 

°1 *M, ^ ^ ^1J^ ^^cf 1/2 ^ ^7]°V^ 

<79> 0]^}^ H}^*}- ^AHH cflfr}^ ^Ml^Tfl ^ 53 *1 ^ ^ ^ ^ T§ 3 «g ;> 
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i] 

7113: ^*Rr TllS 

S>H ^7l S[^o\} 9l7}i5}^ CflolE-l ZLSlJl 

#7l <g# c-HojE^i- # 7 i dioiE^ ^§^-ofl <g^*>ji #7l <3 # b] 3* *H<H* A* •; 

*0<H ^#*H #7l eflolE-1 ^-^-oll <y^*Rr 41 3l ^H-^- -* 
» 3.^1-Jl, 

A oM CflolE] ^^fl CllolE-l &<&S)- ^ «i^fl 2l-4l-g-.CllolE-l • 

#7l t-llolEi 1 ^ ^71 #71 «i^fl S^-§- C-llolEi ^2}. #71 *j- 

^ a}^} #7l sMi^l <y7>^, 

#7l /HH #7l ^ *m sj-db-g- C-HojEl ^<y-3l- #7l ^ Sf^l-g- cflolE^ 

3^ *m ^ #71 C-flolE^I ^oJ-Sl ^-#ofl n^El- 37l7> Cfs^ ^ e fl 

xlJ7 #71 S^ofl °l7>3*r ^ ^^hg- 
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#7] -tlS. *]H^tt #7l 3}-4i-§- CflolEi ^ ^fl 

Cf^- tfltb A>olofl ^-71 ^ ttHffe 

2] 

A oM ^ &<&4\ -8-71 ti}^ ^JL^ ^iL4 1/2 ^ ^7} ^^1^ ofl^ 

3] 

^-71 HJ^ Al^5f ^7) ^ ^7lfe 2 ^ -7l<y ^ ^ ^ 

S J1 <8*fl3. afll^ 
#^Rr cflolE] ^-S-^-, 
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zle| jl 

1- £^>ZL, 

#7] 1-^ i^^l ^7>f^ 4>7l ^ «i*fl ^7f^r ^-g- ^^-<H 

A oM cflolE] #*fl &<#3\- ^ #*fl 3^-§- ellolEi 

^71 C-flolEi 1 ^ ^71 ^-°V uj^ Jrj-^-g- C-flolEi £<$3\. ^ 

^ 5|-^-§- C-flolE^ ^^o> #^^H, 

#71 ^Jl ^H^tt ^"71 1-^ ^ i^^l ^7>Sq- ^71 ^ i£*fl ^7}7]- 

o> €£3^ ^71 ^ Tflolea.^- ^o]*}^ ^ w^fl Sj-^-g. c^olE| #<&3\- ^7} ^ 

^ sMi-g- ciHEi ^i^-ir «i^-o> sfl^ s^ofl o]7>^H, 

^■7) <#7] «i^fl SB^-g- tflolE^ <#7] ^ <d*fl £}-^-g- ^l)o]B\ 

*l<y-o} ^ o. ^j, ^ ^. 7l q.^^ ^ a7l7 |. ^Sfl^JL 

^71 SMiOfl ^17>S1^ ^-f- ^.g- St*}!, 
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^■7} AiJ: alM^fe- #7) s\-±.& %\<£si\ ^^sj. ^- 7 ] ^ y^fl ^ 

Cf-S- tft?± CflolEi A}o]6\] Aj. 7] ^ ^ o. 

13 T 1 * 5] 

[3^*8- 6] 

[3¥^ 7] 

*]]6%MH , 

^1<H AIJltt ^7] ^ ±7\m ^^"Mtt ^11 i^^l ^ Alj:<q- 

^71 ^ ^^H 1 i^t ^^j^ ^fl2 ^ ^ 3E^>JL, 

^"71 ^ljE. ^-71 ±7}S\- ^7} ^ ^7}o]) ^7] 

[^^^ 8] 
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^"71 2)-^ # 1-^ S^l 9l^r 3H^d, 

^7} &± # ^ sM^l ^^£]<H 312 3MH4i, 

3 "a-* ^sk=- 312 ^ 

311 3l°lB*H ^"71 «i*fl 2}-^ ifl^J ^<5Rr 311 Tflol 

^71 312 31<3B*H1 s&7] ^ ^^l 4i^># ^-g-^ 312 31 

°1B 

a 0 >71 312: ^ ^H^H Tsfl^Hr 312 HHe-1 #<y-°/-* 

BAi Aj- 7 1 cflolE^ofl o]7HrRr cflolE-l ^-*f, ZLElJl 

^71 C-flolEil- -# 7 j ^^1 ^^JI #7] ^l°lEi^ 3H# # , 

3H ^1^1- ^71 CflolE-1 ^^-ofl ^SRr A]Jr *1H«. 

♦ i^l-Jl, 

a o >71 DflojEl ^ Sl-dl-g- tflolE^ ^ *}*fl 3Ml-g- cflolEl 

*V ^ 2^1 o^s} ^1 * ^2 3l°lH^£: 1 ^ ^7l^^> a o V 7 ] jjjj! ^ ^ 2 

3MH ^^^f^-^-Ei 44 31°1H ^"i" °]7>w>o|- o^^^ ^o^l i3§ ^£-X| 71^, 

^7} DflojEi Aj-71 1-^ Sj-^ i37} 5U*r ^"71 

^*fl SH^-g- cflojE-1 ^oj.^. ^^srVJl ^"71 ^ «i^fl i^^l ^V7> ^£r£l<3 & 

^ ^<L> ^"71 2Mi-g- C-HojEil- #S^}JL, 
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#7] ^Jl^- ^-7} ^ *l*fl Sj-^l-g- tflolBl #7l ^ JMi-g- cfl^Ei 

^MS* ^*Rr ^ ^ ^oM tflojEi ^ofl 4^ ^7l7> Cj-iM ^«fl^lul 

>^7l ^lji. *)H^ <$7] ^ »l*fl &±.-%- ^]o]b\ &<£<!\ #^4 ^-71 ^ «i^fl 

-§- HH^i #^ A}o]ofl ^-71 ^ ^1Jl£] hV^jI, tb tfltl: ^ojE-] *l<y-o] 

9] 

[^T^ 10] 

91^ ^ 
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13^* 12] 

^Efls. afl<l^ 3fcfc# 3L#*>3r <^ 5*1 ^-§-*Rr ^^.^i, 

#7] tii^i aij:^ ^vtfli- «>^^ ^l, 

^"71 ^-f- #Efl« ^tJ) 
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